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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing an intermediate of ball grid array package 
and an electronic component by which the component 
can be made large sized and damages to a substrate 
during manufacture are reduced. 
SOLUTION: A resin substrate 10 made of a single 
synthetic resin is provided with solder balls 1 1 and with 
several identical sections, corresponding to single ball 
grid array packages. Each of several ceramic substrates 
is provided with connecting terminals 21 for connection 
with a device 31 and is jointed to each section of the 
resin substrate. The bottom of the ceramic substrate 20 
and the top of the resin substrate are electrically 
connected through a conductor, such as solder 25, and 
the space between them is filled with underfill 27 made 
of a synthetic resin. The underfill 27 exhibits a 
coefficient of thermal expansion which is intermediate 
between those of the ceramic substrate 20 and the resin 
substrate 10. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By that of dividing into two or more substrate units which constitute a ball grid array 
package The single resin substrate made of synthetic resin which was the intermediate product 
for package manufacture to cut, was equipped with the solder ball for external connection, and 
was equipped with two or more same partitions corresponding to a single ball grid array package, 
It has two or more ceramic substrates which are equipped with a connection terminal with a 
component and are joined by each partition of the above-mentioned resin substrate. Between 
the base of the above-mentioned ceramic substrate, and the top face of a resin substrate While 
connecting electrically with a conductor, it fills up with under-filling made of synthetic resin. The 
coefficient of thermal expansion of the above-mentioned under-filling Intermediate field for ball 
grid array package manufacture characterized by having the middle value of the coefficient of 
thermal expansion of the above-mentioned ceramic substrate, and the coefficient of thermal 
expansion of the above-mentioned resin substrate. 

[Claim 2] Intermediate field with a component for ball grid array package manufacture 
characterized by mounting a semiconductor device in said ceramic substrate of intermediate 
field according to claim 1, and making a component seal or casing. 

[Claim 3] They are the intermediate field for ball grid array package manufacture which the 
conductor which connects the base of said ceramic substrate and the top face of a resin 
substrate is a solder member in claim 1 or claim 2, and are characterized by the solder ball for 
said external connection being eutectic solder with the melting point lower than the above- 
mentioned solder member. 

[Claim 4] The 1st process which manufactures the single resin substrate made of synthetic resin 
which consists of two or more partitions which are the manufacture approaches of the electronic 
parts of a ball grid array package, and were equipped with the solder ball for external connection, 
The 2nd process which manufactures the ceramic substrate equipped with the connection 
terminal with the component to carry, The 3rd process which joins the above-mentioned ceramic 
substrate to each partition of the above-mentioned resin substrate, The 4th process which 
mounts a component in the above-mentioned ceramic substrate after loading to a resin 
substrate, and performs a seal or casing, Consist of the 5th process which cuts the above- 
mentioned resin substrate after component mounting according to each partition, and it sets at 
the 3rd process of the above. While connecting electrically between the base of a ceramic 
substrate, and the top faces of a resin substrate with a conductor The manufacture approach of 
the electronic parts of the ball grid array package characterized by being filled up with under- 
filling made of synthetic resin among both sides, joining, and setting the coefficient of thermal 
expansion of the above-mentioned under-filling as the middle value of the coefficient of thermal 
expansion of the above-mentioned ceramic substrate, and the coefficient of thermal expansion 
of the above-mentioned resin substrate. 

[Claim 5] It is the manufacture approach of the electronic parts of the ball grid array package 
which the conductor which connects the base of said ceramic substrate and the top face of a 
resin substrate is a solder member in claim 4, and is characterized by the solder ball for said 
external connection being eutectic solder with the melting point lower than the above-mentioned 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the electronic 
parts of a ball grid array package at the intermediate product for ball grid array package 
components manufacture which can be divided into two or more substrate units which constitute 
a ball grid array package, and a list. 
[0002] 

[Description of the Prior Art] As shown in drawing 4 , it joins to the semiconductor devices 91, 
such as a semiconductor chip carried in the substrate 92, and a printed-circuit board 96, and the 
fundamental configuration of the electronic parts 90 of a ball grid array package has the solder 
ball 93 for connecting electrically, and by the resin mould 95, the hermetic seal of the 
semiconductor device 91 is carried out, or it is closing it using an insulating cap. the conductor 
with which the sign 941 was formed in the bonding wire and the sign 942 was formed in the 
substrate 92 in this drawing — it is a circuit. 

[0003] And it connects a substrate 92 and a component 91 by the bonding wire 942 while the 
procedure of manufacturing the electronic parts 90 of the above-mentioned ball grid array 
package manufactures a substrate 92 and a semiconductor device 91 at a respectively separate 
process first, and it joins a component 91 to a substrate 92 continuously, it carries out the 
hermetic seal of the semiconductor device 91 by the resin mould 95 after that, or closes it using 
an insulating cap. 

[0004] In addition, there is also an approach which does not use a bonding wire like a flip chip 
method as a connection method to the substrate 92 of a semiconductor device. And as for the 
ingredient of a substrate 92, many ceramics, such as an alumina, are used. Moreover, many 
substrates made of synthetic resin are used for the printed-circuit board 96. 
[0005] 

[Problem(s) to be Solved] However, when carried in the printed-circuit board 96 made of 
synthetic resin, using a ceramic as a substrate 92 of the electronic parts 90 of the above- 
mentioned ball grid array package, there are the following troubles. 

[0006] It is that the magnitude (area) of a ball grid array package is restricted in order for 
thermal stress to work between electronic parts 90 and a printed-circuit board 96, and for a 
crack etc. to occur on the solder ball 93 and to spoil junction dependability remarkably according 
to the difference of the coefficient of thermal expansion between the substrate 92 made from a 
ceramic, and the printed-circuit board 96 made of synthetic resin. 

[0007] The reason magnitude is restricted is that the magnitude of the thermal stress committed 
among above-mentioned Ryobe also becomes large, so that the area of a substrate 92 is large. 
Consequently, the miniaturization of the printed board and equipment which the magnitude per 
electronic parts (area) is restricted, as a result carry electronic parts will also be barred. For 
example, when an alumina is used for a substrate 92 and glass epoxy etc. is used as an 
ingredient of a printed-circuit board 96, the magnitude of the above-mentioned ball grid array 
package is restricted to about 25mmx25mm. 

[0008] Moreover, as the 2nd trouble, when carrying or keeping a substrate 92 and a component 
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91 in the midcourse phase which manufactures electronic parts 90, there is a problem that a 
substrate 92 and a component 91 are damaged. 

[0009] This invention is made in view of this conventional trouble, and tends to provide offer of 
the intermediate product for ball grid array package manufacture which solves the 1st technical 
problem which mitigates the thermal stress between the printed wired boards made of resin in 
which electronic parts and electronic parts are carried, and enlarges components, and the 2nd 
technical problem which can reduce the breakage on the substrate in a manufacture phase etc., 
and a list with the manufacture approach of the electronic parts of the ball grid array package 
which solves the above-mentioned technical problem. 
[0010] 

[Means for Solving the Problem] The 1st invention of this application by that of dividing into two 
or more substrate units which constitute a ball grid array package The single resin substrate 
made of synthetic resin which was the intermediate product for package manufacture to cut, was 
equipped with the solder ball for external connection, and was equipped with two or more same 
partitions corresponding to a single ball grid array package, It has two or more ceramic 
substrates which are equipped with a connection terminal with a component and are joined by 
each partition of the above-mentioned resin substrate. Between the base of the above- 
mentioned ceramic substrate, and the top face of a resin substrate While connecting electrically 
with a conductor, it fills up with under-filling made of synthetic resin. The coefficient of thermal 
expansion of the above-mentioned under-filling It is in the intermediate field for ball grid array 
package manufacture characterized by having the middle value of the coefficient of thermal 
expansion of the above-mentioned ceramic substrate, and the coefficient of thermal expansion 
of the above-mentioned resin substrate. 

[001 1] The first point of what should be observed especially in this invention is that two or more 
partitions which are equipped with a solder ball and form a single ball grid array package are 
formed in the resin substrate which constitutes an intermediate product, and the ceramic 
substrate is joined by each partition of the above-mentioned resin substrate. Therefore, two or 
more substrate units which constitute a single ball grid array package from an above-mentioned 
intermediate product can be obtained by cutting the above-mentioned resin substrate and 
dividing into each partition. And the above-mentioned substrate unit consists of a resin 
substrate equipped with the solder ball for external connection, and a ceramic substrate in which 
a component is carried. 

[0012] As mentioned above, compared with the case where it holds in a scattering substrate 
unit, it is hard coming to generate breakage on a substrate unit, and the above-mentioned 
intermediate field can raise the quality of a product while handling becomes easy in the 
midcourse phase which manufactures electronic parts when carrying or keeping a substrate unit 
since two or more substrate units are held as one. 

[0013] One more resin substrate made of synthetic resin which joined the solder ball being 
formed in the base other than the ceramic substrate in which a component's is carried at the 
above-mentioned substrate unit, and the second point of what should be observed especially in 
this invention making under-filling having interposed between the above-mentioned ceramic 
substrate and a resin substrate, and the coefficient of thermal expansion of the above- 
mentioned under-filling are having the middle value of the coefficient of thermal expansion of the 
above-mentioned ceramic substrate, and the coefficient of thermal expansion of the above- 
mentioned resin substrate. 

[0014] Consequently, also when the printed-circuit board with which electronic parts are carried 
by having used as the resin substrate the substrate for connection with the exterior located in a 
pars basilaris ossis occipitalis as 1st operation effectiveness is used as the substrate made of 
synthetic resin, thermal stress committed between the pars basilaris ossis occipitalis of 
electronic parts and a printed-circuit board can be made small. Compared with the case where 
the pars basilaris ossis occipitalis of electronic parts is used as a ceramic substrate like before, 
it is because the difference of the coefficient of thermal expansion between the printed-circuit 
board made of resin and a package pars basilaris ossis occipitalis decreases. Therefore, it can 
become possible to use a large-sized ball grid array package with a more big area for electronic 
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parts, and whenever [ intensive / of an electronic instrument ] can be raised. 
[0015] Moreover, as 2nd operation effectiveness, since under-filling of an in-between coefficient 
of thermal expansion is made to have interposed between a ceramic substrate and a resin 
substrate in the interior of a package, it distributes and the thermal stress committed between 
the substrates of the above-mentioned upper and lower sides may be reduced. Consequently, 
even if it enlarges area of a ball grid array package as mentioned above, it is hard coming to 
generate nonconformities, such as lowering of the reinforcement between a ceramic substrate 
and a resin substrate, and lowering of dependability. 

[0016] as mentioned above, the intermediate field for ball grid array package manufacture which 
solve simultaneously the 1st technical problem which according to this invention mitigates the 
thermal stress between the printed wired boards made of resin in which electronic parts and 
electronic parts are carried, and enlarges components, and the 2nd technical problem which can 
reduce the breakage on the substrate in a manufacture phase etc. — it can provide . 
[0017] In addition, the above-mentioned intermediate field which consist of two or more units 
(partition) are good also as a thing according to claim 2 which mounted the semiconductor 
device in the ceramic substrate and gave a component seal or casing further like. And an 
intermediate product with the above-mentioned component is divided into each partition, and the 
completion object of ball grid array package components is acquired. 
[0018] Moreover, when the conductor according to claim 3 which connects the base of a 
ceramic substrate and the top face of a resin substrate is used as a solder member like, as for 
the solder ball for external connection, it is desirable to consider as eutectic solder with the 
melting point lower than the solder member for said junction. It is because the nonconformity 
which the solder for junction fuses through the solder ball for external connection by this at the 
time of connection with the printed wired board of a ball grid array package can be prevented. 
Consequently, since the solder member between a ceramic substrate and a resin substrate is 
not fused even if it is heated, when ball grid array package components are carried to a printed 
wired board, problems, such as exfoliation between a ceramic substrate and a resin substrate 
and gap, will not arise. 

[0019] The 1st process which, on the other hand, manufactures the single resin substrate made 
of synthetic resin which consists of two or more partitions which the 2nd invention of this 
application is the manufacture approach of the electronic parts of a ball grid array package, and 
were equipped with the solder ball for external connection, The 2nd process which manufactures 
the ceramic substrate equipped with the connection terminal with the component to carry, The 
3rd process which joins the above-mentioned ceramic substrate to each partition of the above- 
mentioned resin substrate, The 4th process which mounts a component in the above-mentioned 
ceramic substrate after loading to a resin substrate, and performs a seal or casing, Consist of 
the 5th process which cuts the above-mentioned resin substrate after component mounting 
according to each partition, and it sets at the 3rd process of the above. While connecting 
electrically between the base of a ceramic substrate, and the top faces of a resin substrate with 
a conductor It is filled up with under-filling made of synthetic resin among both sides, joins, and 
is in the manufacture approach of the electronic parts of the ball grid array package 
characterized by setting the coefficient of thermal expansion of the above-mentioned under- 
filling as the middle value of the coefficient of thermal expansion of the above-mentioned 
ceramic substrate, and the coefficient of thermal expansion of the above-mentioned resin 
substrate. 

[0020] The first point of what should be observed especially in this invention is that a 
component is mounted in the 4th process which two or more partitions which are equipped with 
a solder ball and form a single ball grid array package are formed in the resin substrate 
manufactured at the 1st process, and a ceramic substrate is joined by each partition of the 
above-mentioned resin substrate in the 3rd process, and continues. Therefore, two or more ball 
grid array package components which constitute a single ball grid array package can be obtained 
by cutting the above-mentioned resin substrate in the 5th process, and dividing into each 
partition. 

[0021] As mentioned above, compared with the case where it holds in a scattering substrate 
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unit, it is hard coming to generate breakage on a substrate unit, and the intermediate field in the 
3rd and 4th process can raise the quality of a product while handling becomes easy in the 
midcourse phase which manufactures electronic parts when carrying or keeping a substrate unit 
since two or more substrate units are held as one. 

[0022] One more resin substrate made of synthetic resin which joined the solder ball being 
formed in the base other than the ceramic substrate in which a component s is carried at the 
above-mentioned substrate unit, and the second point of what should be observed especially in 
this invention making under-filling having interposed between the above-mentioned ceramic 
substrate and a resin substrate, and the coefficient of thermal expansion of the above- 
mentioned under-filling are having the middle value of the coefficient of thermal expansion of the 
above-mentioned ceramic substrate, and the coefficient of thermal expansion of the above- 
mentioned resin substrate. 

[0023] Consequently, the same 1st and 2nd operation effectiveness can be acquired from the 
above-mentioned configuration with said 1st invention having described. Therefore, according to 
this invention, the manufacture approach of the ball grid array package components which solve 
simultaneously the 1st technical problem which mitigates the thermal stress between the printed 
wired boards made of resin in which electronic parts and electronic parts are carried, and 
enlarges components, and the 2nd technical problem which can reduce the breakage on the 
substrate in a manufacture phase etc. can be offered. 

[0024] And when the conductor according to claim 5 which connects the base of a ceramic 
substrate and the top face of a resin substrate is used as a solder member like, as for the solder 
ball for external connection, it is desirable to consider as eutectic solder with the melting point 
lower than the solder member for said junction. It is because the nonconformity which the solder 
for junction fuses through the solder ball for external connection by this at the time of 
connection with the printed wired board of a ball grid array package can be prevented. 
[0025] 

[Embodiment of the Invention] 

As the example of the example book of an operation gestalt is the manufacture approach of the 
electronic parts 81 of the ball grid array package shown in drawing 1 (e) and it is shown in 
drawing 2 The 1st process which manufactures the single resin substrate 10 made of synthetic 
resin which consists of two or more partitions 1 1 equipped with the solder ball 15 for external 
connection, The 2nd process which manufactures the ceramic substrate 20 shown in drawing 1 
(a) equipped with the connection terminal 21 with the semiconductor device 31 to carry, The 3rd 
process which joins a ceramic substrate 20 to each partition 1 1 ( drawing 2 , drawing 3 ) of the 
resin substrate 10 as shown in drawing 1 (b) and (c), The 4th process which mounts a 
semiconductor device 31 in the ceramic substrate 20 after loading to the resin substrate 10 as 
shown in drawing 1 (d), The resin substrate 10 after mounting of a component 31 is cut 
according to each partition 11, and it consists of the 5th process which obtains the single ball 
grid array package components 81 as shown in drawing 1 (e). 

[0026] And in the 3rd process of the above, as shown in drawing 1 (b) and (c), while connecting 
electrically between the base of a ceramic substrate 20, and the top faces of the resin substrate 
10 by the solder member 25, it is filled up with the under-filling 27 made of synthetic resin 
among both sides, and joins. And the coefficient of thermal expansion of under-filling 27 is set as 
the middle value of the coefficient of thermal expansion of a ceramic substrate 20, and the 
coefficient of thermal expansion of the resin substrate 10. 

[0027] As mentioned above, the 1st intermediate product 851 for ball grid array package 
components 81 manufacture manufactured by the 3rd process has the resin substrate 10 made 
of single synthetic resin which was equipped with the solder ball 15 for external connection, and 
was equipped with two or more same partitions 1 1 corresponding to a single ball grid array 
package, and two or more ceramic substrates 20 which are equipped with the connection 
terminal 21 with a semiconductor device 31, and are joined by each partition 11 of the resin 
substrate 10, as shown in drawing 1 (c). 

[0028] And while connecting electrically by the solder member 25 between the base of a ceramic 
substrate 20, and the top face of the resin substrate 10, it fills up with the under-filling 27 made 
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of synthetic resin. Moreover, the solder ball 15 for external connection is eutectic solder with 
the melting point lower than the above-mentioned solder member 25. And as shown in drawing 1 
(d) and drawing 3 , the semiconductor device 31 is mounted in the 2nd intermediate field 852 at 
the time of the 4th process termination. 

[0029] It supplements with explanation about each below. The synthetic resin which forms the 
body of the resin substrate 10 is glass epoxy, and the ingredient of the under-filling 27 with 
which it fills up between ceramic substrates 11 is an epoxy resin. And the solder member 25 for 
junction is high-melting solder with a melting point of about 280 degrees C f and the solder ball 1 5 
is eutectic solder with the melting point lower than the solder member 25 for junction. In 
addition, in drawing 1 (d) and (e), it is the beer hall where a sign 32 connects a bonding wire and 
a sign 13 connects between the solder member 25 and the solder balls 15. 
[0030] And the electronic parts 81 of the above-mentioned ball grid array package are 
manufactured by the following processes. The ceramic substrate 20 in which the circuit pattern 
which is not illustrated first and the beer hall were formed, and the resin substrate 10 in which 
the beer hall 13 was formed are manufactured separately, and as shown in drawing 1 (b), the 
resin substrate 10 and a ceramic substrate 20 are joined by the solder member 25 for junction. 
[0031] Then, as shown in this drawing (c), under-filling 27 is formed among both the substrates 
10 and 20 by the approach of pouring in resin, and the 1st intermediate field 851 are obtained. 
After that, as shown in this drawing (d) and drawing 3 , a semiconductor device 31 is carried by 
the same approach as usual, it connects by the bonding wire 32, and the 2nd intermediate field 
852 are obtained. After mounting a component 31 as mentioned above, the whole component 
section is closed by resin 41, the resin substrate 10 is cut according to each partition 11, and as 
shown in drawing 1 (e), the single ball grid array package components 81 are obtained. 
[0032] In the manufacture approach of the electronic parts 81 of this example, two or more 
partitions 11 which are equipped with the solder ball 15 and form a single ball grid array package 
are formed in the resin substrate 10 manufactured at the 1st process, and a ceramic substrate 
20 is joined by each partition 1 1 of the above-mentioned resin substrate 10 in the 3rd process. 
And a semiconductor device 31 is mounted in the 4th continuing process, and the single ball grid 
array package components 81 can be obtained by cutting the above-mentioned resin substrate 
10 in the 5th process, and dividing into each partition 11. 

[0033] As mentioned above, since two or more substrate units which form an intermediate 
product 851,852 at the 3rd and 4th process, gain separate independence eventually there, and 
constitute a single ball grid array package are held as one, when carrying or keeping the above- 
mentioned substrate unit in the midcourse phase which manufactures electronic parts 81, 
compared with the case where it holds in a scattering substrate unit, it is hard coming to 
generate breakage on a substrate unit, and the quality of a product can be raised. 
[0034] Moreover, one more resin substrate 10 for external connection which joined the solder 
ball to the base other than the ceramic substrate 20 in which a component 31 is carried is 
formed in the above-mentioned substrate unit. Moreover, under-filling 27 is made to have 
interposed between the above-mentioned ceramic substrate 20 and the resin substrate 10, and 
the coefficient of thermal expansion of under-filling 27 has the middle value of the coefficient of 
thermal expansion of a ceramic substrate 20, and the coefficient of thermal expansion of the 
resin substrate 10. 

[0035] Consequently, also when the printed-circuit board with which electronic parts 81 are 
carried by having made the substrate 10 for external connection into the product made of 
synthetic resin is used as a synthetic-resin substrate, thermal stress committed between the 
pars basilaris ossis occipitalis of electronic parts 81 and a printed-circuit board can be made 
small. It is because the difference of the coefficient of thermal expansion between the printed- 
circuit board made of resin and the joint (resin substrate 10) in components 81 decreases, 
therefore, it can become possible to use it, looking like [ electronic parts ] a large-sized ball grid 
array package with a more big area, and whenever [ intensive / of an electronic instrument ] can 
be raised. 

[0036] Moreover, in the interior of a package, since the under-filling 27 of both in-between 
coefficient of thermal expansion is made to have interposed between a ceramic substrate 20 and 
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the resin substrate 10, it distributes and the thermal stress committed to the up-and-down 
substrates 10 and 20 is reduced. Consequently, even if it enlarges area of a ball grid array 
package as mentioned above, it is hard coming to generate nonconformities, such as lowering of 
the reinforcement between a ceramic substrate 20 and the resin substrate 10, and lowering of 
dependability. 

[0037] Therefore, according to this example, the manufacture approach of the ball grid array 
package components 81 which can solve simultaneously the 1st technical problem which 
mitigates the thermal stress between the printed wired boards made of resin in which electronic 
parts 81 and electronic parts 81 are carried, and enlarges components 81, and the 2nd technical 
problem which can reduce breakage on the substrates 10 and 20 in a manufacture phase can be 
offered. 
[0038] 

[Effect of the Invention] According to this invention, the manufacture approach of the 
intermediate product for ball grid array package manufacture which solves simultaneously the 1st 
technical problem which mitigates the thermal stress between the printed wired boards made of 
resin in which electronic parts and electronic parts are carried, and enlarges components, and 
the 2nd technical problem which can reduce the breakage on the substrate in a manufacture 
phase etc., and the electronic parts of the ball grid array package which solves the above- 
mentioned technical problem in a list can be acquired as mentioned above. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the flow of the 3rd - the 5th process of the manufacture approach 
of the electronic parts of the example of an operation gestalt. 

[Drawing 2] The transverse-plane sectional view showing the configuration of the partition of the 
intermediate field shown in drawing 1 (d). 
[Drawing 3] The top view of drawing 2 . 

[Drawing 4] The sectional view showing an example of the electronic parts of a ball grid array 
package. 

[Description of Notations] 

10 ... a resin substrate, 

11 ... a solder ball 

20 ... a ceramic substrate, 

21 ... a connection terminal, 

25 ... a conductor (solder member), 
27 ... under-filling, 
31 ... a component, 

81 ... ball grid array package components, 
851,852 ... intermediate field, 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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